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A cae study of cumulative effectsassessment for harbor planning in China  Fang Qinhua, ZhangL uoping, Jiang Yu-
wu, Yang Xiai, Hong Huasheng. (State Key L aboratory for Marine Environmental Science, Environmental Sci-
ence Research Center, Xiamen University, Xiamen Fujian 361005)

Abgtract : Cumulative efects assessment (CES) has become an important goproach and aso a key component of the
strategic environmental assessment due to the increased recognition that most sSgnificant environmenta changes are results of
combined effects of many individua impact factors. Analyzing combined environmentd effectsis smplein principle but diffi-
cult in practice due to alack of smple and dfective CES methods and procedures. The paper presents a case of CIE for the
harbor planning project for Songyu Port in Xiamen, China. Mgor sources and pathways of the environmenta impact factors
were first identified and evaluated , and , usng a custom hydrodynamic mode , numerica s mulations were then performed to
quantify thar cumulative efects on changes of tidal prism and flow velocities at sdect locations, sltation, water quaity pa
rameters (COD, N & P concentrations) , and the ecosystemin the areaof interest. The cumulative effects were estimated for
harbor planning aternativesfor sdection of the best. The resultsof CESfor the Xiamen project have demonstrated its bene-
fits in providing essentia information for the strategic environmenta assessment as well as a stientific bas sfor sdection of the
best dternative for a harbor planning project.
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(1R /% JI0PmE /% /1P [ % J10PmP % [IPnE /% /1P [ %
443.6 436.7 348.9 342 250.7 249
442.9 -0.16 438.2 +0.34 348.3 -0.17 342.6 +0.18 250.4 -0.12 249.1 +0.04
437.9 -1.28 432.1 -1.05 344.5 -1.26 337.9 -1.20 247.4 -1.32 245.2 -1.53
435.7 -1.78 432.5 - 0.96 342.7 -1.78 337.8 -1.23 246.5 -1.68 245.1 -1.57
440.7 - 0.65 435.5 -0.27 347.5 - 0.40 339.8 - 0.64 249.3 - 0.56 246.5 - 1.00
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d(mg-L-Y P/t Ad(mg-L-b
G Ce
COD 0.61 1.07 0.46 1.74 3.93 4.67 0.002 5 0.005 7 0.006 7
0.24 0.37 0.13 0.49 1.12 1.32 0.000 7 0.001 6 0.001 9
0.010 0.018 0.008 0.032 0.073 0.088 0. 000 05 0.000 11 0.000 13
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